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Abstract

In this research the SEPIC converter has been used and its
characteristics was analyzed and studied and writing the mathematical
model equations, its design equations for calculating the values of its
elements. Then the designed circuit was modelling in state space form.
The circuit was tested as an open loop system. It was observed that
there were many disadvantages in the characteristics of the converter's
response and the degree of relative stability was weak when the
converter was exposed to external disturbances at work.

In order to improve the performance of the converter, fuzzy
logic controller type (Sugeno) was designed and optimized (by trial
and error method) to calculate the controller gain elements (g,h), The
closed loop system was studied and there was a significant
improvement in the performance of the converter better than the open
loop state, as that the relative stability of the system is better.

In spite of the significant improvement in the system
performance, the fuzzy controller suffers from the problem of
adjusting the gain values (g,h) of the controller at each reference
voltage required. This process requires a lot of time and repetition at
each reference voltage. A program of the bacterial foraging algorithm
has been written and used to calculate the controller gain elements
(g,h), which achieve the desired target function. The whole system
was tested at different reference voltages and there was a marked
improvement in performance compared with the fuzzy controller
optimized by trial and error method, as well as with the system in the
open loop state. The problem of weak voltage output regulation was
also overcome when external disturbances occurred. As that the time
used for tuning has become shorter.
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